Effects of MEK1 and PI3K inhibitors on allyl-, benzyl- and phenylethyl-isothiocyanate-induced G2/M arrest and cell death in Caco-2 cells.
Isothiocyanates (ITCs) are potentially important cancer chemopreventive compounds found in cruciferous vegetables. In this study, three ITCs: allyl ITC, benzyl ITC and phenylethyl ITC, induced DNA cell-cycle changes and cell death in undifferentiated Caco-2 cells and their roles in PI3K/Akt and MEK/ERK signaling pathways have been investigated. Flow cytometric analysis was used to measure cell-cycle distribution, expression of mitotic marker (phosphorylated H3 histone), mitochondrial transmembrane potential for the determination of ITC-induced apoptosis measured by Annexin V-FITC staining and metabolic conversion of fluorescein diacetate, and quantification of sub-G1 population. Cellular MAPK and phosphorylated MAPK were measured using western blot analysis. All ITCs tested induced G2/M cell-cycle arrest after 24-h treatment, a time- and concentration-dependent activation of ERK1/2, dissipation of mitochondrial transmembrane potential and apoptosis. Both PI3K/Akt and MEK/ERK inhibitors, LY294002 and PD98059, attenuated the extent of BITC-induced cell death. Pretreatment of cells with either the PD98059 or LY294002 inhibitor, caused a dose-dependent inhibition of histone H3 (p-H3) phosphorylation. Despite the LY294002 inhibitor having no effect on the proportion of ITC-induced G2/M arrested cells, a significant decrease of p-H3/(G2/M) ratio in both PD98059- and LY294002-treated cells was observed. We suggest that the decrease of mitotic cells was compensated for by an increase of cells in G2 phase. LY294002 and PD98059 affect cell transition from G2 to M phase and from S to G2 phase respectively. These results indicate that isothiocyanates can induce cell cycle-change through multiple signaling pathways and more detailed study is merited to further unravel the chemopreventive and chemotherapeutic mechanisms of ITCs.